We analyze the relationship between charter high school attendance and educational attainment in Florida and in Chicago. Controlling for observed student characteristics and test scores, we estimate that among students who attended a charter middle school, those who went on to attend a charter high school were 7 to 15 percentage points more likely to earn a standard diploma than students who transitioned to a traditional public high school. Similarly, those attending a charter high school were 8 to 10 percentage points more likely to attend college. We find even larger effects when we treat high school choice as endogenous.
I. Introduction
Charter schools have become one of the most widely used alternatives to traditional public schools and have received considerable attention among education researchers as a result.
Most of the extant analyses focus on the achievement effects of charter attendance, using either student-level panel data sets (Ballou, Teasley and Zeider 2006; Bifulco and Ladd 2006; Booker et al. 2007; Hanushek, et al. 2007; Sass 2006; Soloman, Paark and Garcia 2001; Zimmer and Buddin 2006) or random assignment via lotteries (Hoxby and Murarka 2007; Hoxby and Rockoff 2004) to control for selection into charter schools. Beyond achievement effects, however, there has been only limited analysis of the impacts of charters on the students who attend them. Solmon and Goldschmidt (2004) study the relationship between charter attendance and student retention/mobility while Imberman (2007) considers the effect of charter schools on student behavior.
In this paper we seek to determine the effects of charter high school attendance on educational attainment. In particular, do charter high schools increase the likelihood a student will complete high school and attend college? Given the positive association between educational attainment and a variety of economic and social outcomes, an affirmative answer could have significant implications for the value of school choice.
Determining the influence of charter school attendance on educational attainment is not easy, however, due to the inherent selection problem associated with students who attend charter high schools rather than traditional public high schools. Students who select into charter high schools may be different in ways that are not readily observable from those who choose to attend traditional public high schools. The fact that the charter students and their parents actively sought out an alternative to traditional public schools suggests the students may be more motivated or their parents may be more involved in their child's education than are the families of traditional public school attendees. Since these traits are not readily observable, they would be falsely attributed to the charter high school and thus bias the estimated impact of charter high schools on educational attainment.
The two methods of dealing with selection bias in achievement studies, student "fixed effects," and random assignment via lotteries, are not practical in the high school context. The fixed effects approach is applicable to situations where there are repeated outcome measures over time for a single student. Assuming that student/family characteristics are constant over time, the variation in test scores for students who move between traditional public schools and charters can be used to infer the differential impacts of the two types of schools on student achievement while holding student/family characteristics constant. However, since only a single outcome is observed in the present context (e.g. a student receives a high school diploma or not), the fixed effects approach cannot be used. Application of the lottery method is problematic in the high school context as well. In the student achievement literature, oversubscribed charter schools that accept students based on a lottery system provide a venue for a classic random assignment experiment. Students who apply and are accepted for admission ("lotteried-in students") can be compared to students who apply but lose out and must attend a traditional public school (ie. "lotteried-out" students). Unfortunately, there is little or no reliable information available on oversubscribed charter high schools which use lotteries to determine admission, making this approach infeasible in the present context.
We employ three methods to deal with the selection bias problem. The first strategy is to control for any observable differences in charter and non-charter high school students prior to high school entry. These include factors such as race/ethnicity, gender, disability status and family income. Most important, however, is the use of eighth-grade test scores to capture differences in student ability and past educational inputs received prior to high school. Second, we focus on students who attended a charter school in grade eight, just prior to beginning high school. If there are unmeasured student/family characteristics that lead to the selection of charter high schools, these unmeasured characteristics ought to also lead to the choice of a charter school at the middle school level.
1 Thus comparisons of traditional public school eighth graders and charter school eighth graders would likely be biased due to self-selection. The unobserved student/family characteristics should be relatively constant within the subgroup of charter eighth graders, however. This is the same approach that Altonji, Elder and Taber (2005) take in the context of evaluating Catholic high schools. Third, like Neal (1997) and Grogger and Neal (2000) do in their analyses of Catholic high schools, we exploit variation in the proximity to charters and other types of high schools to construct instruments for the choice of attending a charter high school. For many charter middle school students, attending a charter high school may be infeasible due to the unavailability of a charter high school within a reasonable distance.
We find that charter high schools in Florida and in Chicago have substantial positive effects on both high school completion and college attendance. Controlling for observed student characteristics and test scores, univariate probit estimates indicate that among students who attended a charter middle school, those who went on to attend a charter high school were 7 to 15 percentage points more likely to earn a standard diploma than students who transitioned to a traditional public high school. Similarly, those attending a charter high school were 8 to 10
percentage points more likely to attend college. The estimated effects from bivariate probit models of charter high school attendance and educational attainment are even larger in Florida.
While large, our estimates are in line with previous studies which find that Catholic high school attendance boosts high school graduate probabilities and college attendance rates by 10 to 18 percent and recent evidence that vouchers which allow students to attend private schools increase the likelihood of high school graduation by 12 to 13 percentage points.
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II. Data
The data required to analyze the impact of charter high schools on educational attainment are substantial. One must have data on school type and educational outcomes of individual students prior to high school, individual-level high school attendance and exit information as well as data on high school degree completion and college attendance after high school. On top of this, the jurisdiction studied must have a sufficient enrollment of students in charter high schools to provide reliable results. The areas we analyze, the state of Florida and the city of Chicago, are two of perhaps a handful of places where all of the necessary data elements are 2 Sander and Krautmann (1995) , using data from 1980 High School and Beyond surveys, find Catholic high school attendance is associated with a 10 percentage point reduction in the high school dropout rate. Evans and Schwab, who also used the 1980 High School and Beyond data, estimate Catholic high school attendance raises the probability of high school graduation 12-13 percentage points and increases the likelihood of college attendance by 11-13 percentage points. Based on NLSY79 data, Neal (1997) finds Catholic high school attendance boosts the probability of graduating from high school 16 percentage points for urban minorities and 10 percentage points for whites in urban areas. Grogger and Neal, using NELS data from 1988-1994 , find even larger effects. They estimate that Catholic high school attendance is associated with an 18 percentage point increase in expected graduation rates for urban minorities and a 17 percentage point increase in the likelihood of college attendance for all minority students. Based on experimental evidence from the DC Opportunity Scholarship Program, Wolf, et al. (2010) find that voucher participants are 12 percentage points more likely to complete high school than students in the control group. The differential was somewhat higher, at 13 percentage points, for students from schools designated as "in need of improvement." Winning the lottery and receiving a voucher was not associated with higher test scores, however. As a further check on the reasonableness of our results, we estimated the impact of charter high school attendance on 10 th grade achievement test scores. The results, reported in Appendix Tables A10 and A11 , yield generally insignificant achievement effects in Florida and small positive effects on the order of 0.15 standard deviations in Chicago. currently in place.
3 The two jurisdictions are obviously different on a number of margins, including region of the country, degree of urbanicity and the racial/ethnic mix of students. We view this diversity in the jurisdictions studied as an advantage. Obtaining qualitatively similar results for two such disparate jurisdictions provides evidence that our findings are not simply an artifact of the student mix or institutional structure and suggests our findings may be applicable to a wide variety of jurisdictions.
A. Florida
The Florida data come from a variety of sources. The primary source for student-level information is the Florida Department of Education's K-20 Education Data Warehouse (K-20 EDW), an integrated longitudinal data base covering all public school students and teachers in the state of Florida. The K-20 EDW includes detailed enrollment, demographic and program participation information for each student, as well as their reading and math achievement test scores.
As the name implies, the K-20 EDW includes student records for both K-12 public school students and students enrolled in community colleges or four-year public universities in 
B. Chicago
The Chicago data were obtained from the Chicago Public Schools Department of Postsecondary Education. The data include all students who attended charter schools in Chicago in eighth grade, whether they attended a charter high school or traditional public high school.
The data cover five cohorts of 8th grade students, students who began 8th grade from the 1997/98 school year through the 2001/02 school year.
The data include student records for grades 8-12 from the Chicago Public Schools data system, with 8th grade ITBS math and reading scaled scores and information on student gender, 6 Imputation was done with the uvis procedure in Stata. All variables reported in Table 3 , except for the charter high school attendance variable, were used to predict graduation. If students whose graduation status is unknown are removed from the sample (rather than having their graduation status imputed), we obtain similar, though somewhat larger estimated effects of charter attendance on high school graduation. If all students with an unknown graduation status are assumed to be drop outs, we obtain even larger estimated effects of charter high school attendance in Florida and comparable, though statistically insignificant effects in Chicago. See Tables 8 and 10 . 7 Data on limited English proficiency (LEP) and special education program participation begins in 1998/99 and is thus not available for the first eighth-grade cohort. For these students we use their LEP and special education status in ninth grade.
race/ethnicity, bilingual status, free or reduced-price lunch status, and special education status.
The data are also linked to the National Student Clearinghouse, which tracks college attendance for students who graduated from the Chicago Public School system.
High school graduation is determined by withdrawal information from the Chicago Public School data. Only students who receive a standard high school diploma are considered to be high school graduates. We do not have data on the exact timing of graduation for students in Chicago, just whether or not they ever graduated. Given the timing of our data, we know that at least five years have passed since high school entry for each cohort in our study. For students who leave the Chicago public school system, we impute their graduation status with a regression model as in Florida. For Chicago we only have college attendance data for students who graduated from the Chicago public school system, so we also impute college attendance for students with missing graduation data, using the same regression model as for graduation imputation. Summary statistics on student characteristics and educational attainment are provided in Table 2 . For each jurisdiction the students are broken down by transition type: charter middle school to traditional public high school and charter middle school to charter high school. 8 The full sample includes over 5,000 students: over 4,200 students from Florida and nearly 1,000 students from Chicago.
III. Results
A. Summary Statistics by Transition Type
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The raw data reveal substantial differences in educational attainment between charter and traditional public high school attendees. In Florida, 57 percent of students who went from a charter school in eighth grade to a traditional public school in grade 9 received a standard high school diploma within four years whereas 80 percent of students attending a charter school in grade nine earned their diploma within four years. In Chicago, 68 percent of charter middle school students who transitioned to a traditional public school in grade nine eventually received their high school diploma whereas 75 percent of students who transitioned to a charter high school received their diplomas. Similar differentials are found for college attendance as well. In
Florida, 56 percent of students attending a charter school in grade 9 went to either a two-year or four-year post-secondary institution within five years of starting high school whereas among students who started high school in a traditional public school the college attendance rate was only 40 percent. In Chicago, the gap in college attendance is smaller but still sizable: 49 percent for charter high school attendees and 38 percent for charter middle school students who go to a traditional public high school.
B. Probit Estimates of the Determinants of Educational Attainment
Tables 3 and 4 contain marginal probabilities (evaluated at the sample means) from probit estimates of the determinants of high school graduation and college attendance, respectively. The estimated models include controls for student demographics, English language skills, special education program participation, family income (proxied by free/reduced-price lunch status) and mobility during middle school. 10 Student ability and prior educational inputs are accounted for by inclusion of eighth grade test scores in math and reading.
11
The estimated impact of charter high school attendance on the probability of obtaining a high school diploma is positive in both Florida and Chicago. In Chicago, students who switched 10 English language skills in Florida are measured by participation in a Limited English Proficiency (LEP) program. For Chicago, English language skill is measured by participation in a Bilingual program. Student mobility is measured by an indicator for students who changed schools between grades six and seven or between grades seven and eight. 11 In Florida, we use the student's scale scores on the FCAT-SSS test, a criterion-referenced test based on the state's curriculum standards. The Stanford Achievement Test is also administered to students in Florida, but administration of the Stanford test did not begin until the 1999/2000 school year. In Chicago, we use the student's scale score on the Iowa Test of Basic Skills, a criterion-referenced test used in Illinois during this period.
from a charter middle school to a charter high school were seven percentage points more likely to earn a regular high school diploma than their counterparts with similar observable characteristics who attended a traditional public high school. The graduation differential for Florida charter schools was even higher at 12 to 15 percentage points, depending on whether a four-year or five-year window for graduation is used. 12 Graduation rates are also positively correlated with eighth grade achievement scores, with a statistically significant relationship in both Florida and Chicago. Females have higher graduation rates than males in both jurisdictions, all else equal. Further, conditional on eighth grade achievement levels as well as other demographic characteristics, blacks have higher graduation rates than whites in both Florida and
Chicago. Controlling for language status and family income as well as test scores, Hispanic students are more likely to earn a high school diploma than Anglos, though the result is statistically significant only in Florida.
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The findings for college attendance, presented in Table 4 , are remarkably similar in Florida and Chicago. A student who attended a charter school in eighth grade and transitioned to a charter high school in grade nine is 8 to 10 percentage points more likely to attend a postsecondary institution within five years of starting high school than a similar student who attended a traditional public high school.
14 12 The use of a five-year window for graduation lowers the number of observations significantly because we lose one cohort from the sample. 13 While the observed positive correlation between special education status and receipt of a standard high school diploma may appear anomalous, it is not necessarily so. Students with the most profound disabilities are exempted from testing and are thus excluded from our sample. Further, we are conditioning on eighth grade test scores. Our results indicate that if a student receiving special education services had the same test score in middle school as a non-disabled student they would be more likely to earn a standard high school diploma. However, on average students with disabilities tend to have lower test scores than their typical peers. 14 We also estimated the college attendance model using a six-year window. Tracking students six years past eighth grade reduces the number of cohorts and thus attenuates the sample size significantly, particularly in Chicago. Using the six-year window, the effect of charter high school attendance on college attendance remains positive and significant in the Florida sample but is positive and statistically insignificant in the Chicago sample. Using the six-
In the results presented thus far, possible selection bias is mitigated in two ways. First, by including student/family characteristics as explanatory variables we control for observable differences between students who attend charter high schools and those that go to traditional public high schools. Second, by limiting the sample to students who attended a charter school in eighth grade we indirectly control for unobserved student/family traits that may be correlated with charter school attendance.
Despite our focus on charter middle school students and the use an extensive set of controls for observable student characteristics, there still exists the possibility that our estimates of the effects of charter high school attendance are biased due to unobserved student/family traits that influence both high school choice and subsequent educational attainment. Consider the following bivariate probit model:
where C* and A* are latent variables and X 1 and X 2 are vectors of exogenous variables. We observe the binary choice, C, indicating charter high school attendance, where C=1 if C*>0 and C=0 if C*0. Likewise, we observe the binary outcome, A (either attainment of a high school diploma or college attendance, as applicable), where A=1 if A*>0 and A=0 if A*0. The error terms, u 1 and u 2 , are distributed as bivariate normal with mean zero, unit variance and correlation coefficient . Our probit estimates are based on the assumption that, conditional on X 2 and the subsample of charter middles school students, u 1 and u 2 are uncorrelated and rho is zero.
year-window sample in Chicago, but estimating the probability of attending college within five years of eighth grade yields similar results, suggesting the differential effects between the five-year and six-year estimates are due to the reduction in sample size, rather than lengthening the window in which to observe college attendance.
However, unobserved changes which occur between eighth and ninth grade that influence both high school choice and subsequent educational attainment would yield non-zero values of rho.
For example, dissatisfaction with performance in a charter middle school that is not captured by test scores (e.g. discipline issues or a poor fit between the student's interests/ability and the curriculum being offered)) could lead parents to choose to send their child to a traditional public high school and be correlated with later performance in high school. Depending on the forces behind high school choice this could impart either a negative or a positive bias on the estimated impact of charter high school attendance on educational attainment.
To allow for the possibility of unmeasured factors affecting both high school choice, C, and educational attainment, A, and develop further safeguards against selection bias we estimate a bivariate probit model as described by equations (1) and (2). This requires developing an empirical model of high school choice, which we consider next.
C. Determinants of Charter High School Attendance
As demonstrated by Neal (1997) , Grogger and Neal (2000) and Altonji, et al. (2005) , high school choice is determined in part by physical proximity. 15 In the charter context this can play out in two ways. First, some charter schools offer both middle and high schools grades, effectively making the transition cost zero. 16 Second, when a student must switch schools to 15 While one would expect that school choice is determined in part by physical proximity, using measures of the availability of charter schools is potentially problematic if charter location is governed by unmeasured factors that are correlated with educational attainment. In appendix table A3 we show that the correlation between district-level graduation rates in Florida and the number of charter high schools in a district is quite low. Similarly, in appendix table A4 we show that controlling for unobserved differences across districts in Florida with district fixed effects has little effect on our results. These low correlations must be interpreted with caution, however, given the large geographic size of Florida's countywide school districts. 16 While most charters schools offering middle and high school classes have all grades in the same location, this is not universal. In a few instances there can be one common administration but the high school campus may be physically separate from the middle school campus.
attend high school, distance can vary greatly; the nearest charter high school may either be down the street or many miles away.
In addition to spatial location, the match between the attributes of schools and parental/student preferences will also affect the decision to attend a charter high school or a traditional public high school. For example, in the Catholic school literature, religious affiliation is often used as an instrument for the choice to attend a Catholic school. Although we do not observe many of the attributes of schools, like curricular emphasis and course offerings, directly, we use the availability of private schools as a gauge of the similarity of charter and traditional public school alternatives. Most private schools pre-date charters in our sample and competition from privates likely had an impact on the operation of traditional public schools even before charters came on the scene. Similarly, charter school entrants would likely take into account the availability and characteristics of nearby private schools when designing their schools. In a simple product variety model of competition, private schools would initially offer a mix of attributes that differs significantly from that of traditional public schools. If charters enter an environment with significant private-school penetration, they would tend to locate "closer" to traditional public schools in product attribute space than if no private-school competitors existed. 17 Thus we would expect that in areas where there is vibrant competition from private high schools, students would be less likely to choose a charter high school over a traditional high school because the charters would be more similar to the traditional public schools. 18 Locating between traditional public schools and private schools in product attribute space, charters would also expect to draw away families who would otherwise go to private schools. Indeed, depending on the size of the private sector and the distribution of consumer preferences, charters may choose to adopt attributes similar to private schools. We would expect, however, that charters to be at least somewhat more similar to traditional public schools than are privates to traditional public schools. If traditional public schools responded to pre-existing private-school competition by making their product "closer" to the offerings of private schools, there would be less "distance"
We measure the grade configurations of charter schools by an indicator for whether or not a student's grade-8 charter school offered grade 9 in the year after they attended eighth grade.
19
We measure the physical proximity of other charter high schools by the minimum linear distance from a student's eighth-grade charter to a different charter school offering grade 9
and by the number of other charter high schools within various radii. Similarly, in Florida we capture the time cost of a attending a traditional public school by the distance to the nearest traditional public high school. 20 As in recent work by Barrow, Claessens and Schanzenbach (2009) on "small schools" in Chicago, we do not include a measure of traditional high-school proximity since there is not much variation in the distance to the nearest traditional high school within the City of Chicago. Because traditional public school students are usually required to attend their neighborhood school, we do not include a count of the number of nearby traditional public high schools in either Florida or Chicago.
In Table 5 we present probit estimates of the choice of attending a charter school in grade nine as a function of both the grade offerings of a student's middle school and the availability of other school alternatives. Separate results are presented for various radii from the student's middle school location. As one would expect, the availability of ninth grade in the same school a student attended in eighth grade generally has a large positive impact on the likelihood of between traditional public schools and private schools, which would also reduce the expected enrollment in charter schools. 19 Summary statistics on the transition patterns of students by the range of grades that were offered by the charter school they attended in grade 8 are provided in appendix table A1. Consistent with expectations, in both Florida and Chicago, students whose grade 8 school also offered at least some high school grades were much more likely to attend a charter school in grade 9 than were students who had to switch schools in order to continue in a charter in grade 9. 20 In Table A2 of the appendix we provide information on the number of charter school options available to Florida students within 10, 5 and 2.5 miles of the charter school they attended in grade 8. As expected, students who go on to a charter school in grade 9 have more charter schools to choose from within a given distance than do students who transition to traditional public schools.
attending a charter school in grade 9. With the exception of the 2.5-mile radius in Chicago, the availability of ninth grade in the same school raises the probability of attending a charter high school from 31 to 49 percentage points, depending on the jurisdiction and the size of the geographic area under consideration. Holding constant the number of charter schools within a given area, an increase in the distance to the nearest charter high school decreases the likelihood of attending a charter high school in Florida, as one would expect, though the estimates are imprecise and never statistically significant. Similarly, as expected, increases in the distance to the nearest traditional public high school are positively correlated with the likelihood of attending a charter school in grade 9, though once again the effects are not statistically significant. Consistent with competition on product variety, the number of private schools is negatively correlated with the probability of attending a charter school in ninth grade, though the effect is only statistically significant for the 5-mile radius in Florida.
There exists the possibility that the determinants of high school choice also affect educational attainment (i.e. the vectors X 1 and X 2 in equations (1) and (2) share some elements).
For example, if combining middle and high school grades improves student learning or fosters greater school attachment, then schools that offer both grades 8 and 9 may have positive effects on both the likelihood of attending a charter school in grade 9 and the probability of graduating from high school. In Table 6 
D. Bivariate Probit Estimates of the Determinants of Educational Attainment
Estimates of the charter high school effect from bivariate probit regressions of educational attainment are presented in Table 7 . For the charter high school attendance equation
we use the five-mile radius specification from Table 5 for The larger estimated coefficients for Florida charters in the bivariate probit model as well as the negative estimated cross-equation correlations (rho) suggest a possible negative selection bias. To the extent there is self-selection, it is the students who are less likely to graduate (conditional on observed characteristics) who are choosing to attend charter high schools. 22 We can only speculate as to why this is so. It is possible that parents whose children are at risk of dropping out are more likely to choose charter high schools in a belief that the traditional public school environment would make it more likely that their child leaves school early. However, for both Florida and Chicago the estimates of rho in the high school graduation and college attendance analyses are not statistically significant. Therefore we fail to reject the null that high school choice (conditional on attending a charter middle school and all of the controls for observables) is exogenous. Put differently, we cannot reject the null that the univariate probit estimates are unbiased.
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Given the lack of good instruments for high school choice in Chicago and the failure to reject exogeneity of school choice, we only report univariate probit estimates for Chicago in the remainder of the paper. We do report both univariate and bivariate probit estimates for Florida.
However, based on failure to reject exogeneity of the choice of high school type, we place greater confidence in the univariate probit results.
22 Interestingly, Neal (1997) , as well as other papers in the Catholic high school literature he cites, also finds a negative selection effect. Neal conjectures that affluent parents with strong preferences for educational quality are more likely to live in suburban areas with elite public schools and thus Catholic high schools may not attract students with the best (unobserved) traits. 23 As demonstrated by Monfardini and Radice (2008) , under correct distributional assumptions the lack of availability of valid instruments does not preclude proper testing of the exogeneity status of charter high school choice, but the estimated correlation coefficient, rho, may be highly misleading.
E. Robustness Checks
As described above, graduation indicators (and college attendance in Chicago) were imputed for students whose graduation status could not be directly determined because they left the public schools or moved out of the jurisdiction. This was done to avoid potential attrition bias. We show in Tables 8 (for Florida) and 10 (for Chicago), however, that simply dropping students whose educational attainment is unknown and not imputing any values yields qualitatively similar results. Likewise, in Florida we also demonstrate that treating all those whose status is unknown as dropouts does not change our basic findings. In Chicago, assuming students with unknown status are all dropouts has little effect on the point estimate of the impact of charter high schools on the likelihood of graduation, but the estimate is no longer significantly different from zero.
In order to determine if the higher college attendance rates associated with charter high school attendance are due solely to enhanced high school graduation, we also estimate the college attendance equation, restricting the sample to high school diploma recipients. In Florida, this makes very little difference on the estimated effect of charter high school attendance in the univariate probit estimation and reduces the point estimate by about a third in the bivariate probit model. These findings suggest that charter high schools in our sample do something that promotes college attendance beyond simply increasing the likelihood of high school graduation.
For Chicago, the story is less clear; the estimated impact of charter high school attendance on the likelihood of college attendance among high school graduates is positive, but not statistically significant.
Given that charter high schools tend to be much smaller than traditional public high schools, school size and charter status may be confounded in our baseline analysis. Put differently, what appear to be charter school effects could simply be school size effects. In order to disentangle the effects of school size and school type on educational attainment we reestimated the high school graduation and college attendance models with an additional control for the total number of students attending the school. The results, presented in Tables 9 and 10, are comparable to those from the baseline model for both Florida and for Chicago, indicating the estimated charter high school differentials are not due to differences in school size.
We attempt to distinguish between pure achievement effects and educational attainment effects of charters by including controls for tenth grade math and reading achievement scores.
As indicated by the estimates reported in Tables 9 and 10 Chicago. This suggests that the differential effects of charter schools on educational attainment are not due solely to measured achievement differences in charter and traditional public high schools. One possibility is that the tenth-grade scores are picking up additional information about students, not captured by their eighth-grade scores alone.
24 24 We also separately estimated the relationship between charter high school attendance and student achievement. Results are reported in Tables A10 and A11 of the appendix. We find some evidence of a positive effect of charter high school attendance on achievement in Chicago, but not in Florida. This difference may simply reflect differences in the tests across the two jurisdictions. In Chicago, students take the national ACT college entrance exam while tenth graders in Florida take a Florida-specific criterion reference exam. High school effects in Florida would be muted if the exam tests concepts that many students learn in middle school. Previous work on charter school achievement effects in Chicago and Florida has focused primarily on elementary and middle schools. In Chicago, Hoxby and Rockoff (2004) find positive achievement effects for charter school students who entered in the lower elementary grades, but not for those who started charter school in the upper elementary grades. In Florida, Sass (2006) , using a combined sample of elementary, middle and high-school charters finds that student achievement is lower in new charter schools than in the average traditional public school, but charters improve as they mature. By their fifth year of operation, charters are on par with traditional public schools in math ande have a small advantage in reading achievement.
In the traditional public school sector in both Chicago and Florida, high schools are almost always separate from middle schools. This is not the case for charter schools, however.
As noted in Table 1, that also offered at least some high-school grades. In Chicago, nearly half of the eighth-grade charter school students could attend at least some high school grades (grades 9-12) without changing schools. Indeed, over 70 percent of the Chicago students who attended charter schools in both grades eighth and nine were in schools offering both middle-school and high school grades. This raises the concern that the measured effects of charter high school attendance on educational attainment could simply reflect advantages of grouping middle and high school grades together rather than differences in curriculum, organization or employment practices between charters and traditional public schools.
Given the preponderance of charters offering both middle and high school grades it is not possible to clearly identify grade configuration effects in Chicago. However, we can disentangle grade configuration effects from pure charter-school effects in Florida, where there are a significant proportion of high-school-only charters. To do this, we restricted the Florida sample to those students whose eighth-grade charter school did not offer grade nine and re-estimated both the simple probit and bivariate probit models of high school graduation and college attendance. 25 The resulting estimates are presented in the fifth panel of Table 8 . For both high school graduation and college attendance, restricting the sample produces estimates of the univariate probit model that differ from the original estimates by only about two percentage points. In the bivariate probit model of high school graduation, using the restricted sample yields estimates of the charter high school effect that are not significantly different from zero. In contrast, bivariate probit estimates of the effect of charter high school attendance on college enrollment are nearly equal to those from the original sample and are statistically significant at better than a 95 percent confidence level. These findings suggest that while combining middle and high school grades may enhance the likelihood of high school graduation (at least in the charter sector), the positive association between charter high school attendance and educational attainment is not primarily due to differences in grade configurations between charters and traditional public schools.
Even when grade configurations are taken into account, charter middle school students who go to a charter high school may experience a different transition than their classmates who go on to attend a traditional public high school. In particular, as noted in Table 2 , students who stay in the charter sector have a much larger fraction of their eighth-grade schoolmates as peers in high school. We control for peer-group stability when estimating charter high school effects in the last panel of Table 9 . Unfortunately, given the high degree of collinearity between charter high school attendance and peer-group stability, it is hard to disentangle the two effects. When peer-group stability is included the charter high-school effects become insignificant in all but he college-attendance bivariate probit.
Another potential concern is that a number of charter schools in Florida are former traditional public schools that converted to charter status (no charter high schools in Chicago were conversion charters). If conversion schools were better-than-average traditional public schools to begin with, they may be distorting the estimated impact of charters on educational attainment. To account for a differential impact of conversion charters we employed two strategies. First, we simply excluded conversion charters from the sample. Second, we used the full sample, but added a conversion charter interaction term and re-estimated the graduation and college attendance equations. As shown in Table 8 , removing conversions from the sample does not qualitatively change our results. We still find positive effects of charter high school attendance on the probability of graduation and college attendance. The point estimates bounce around a bit, falling in the univariate probit graduation and bivariate probit college attendance equations and rising in the graduation bivariate probit. However, all remain quantitatively substantial. Results with the full sample and a conversion charter interaction term are provided in Table 9 . Conversion charters have significantly greater effects on high school graduation than do de-novo charters, though the impact of non-conversion charters is still sizable in magnitude (nearly equal to the estimate in Chicago) and statistically significant. For college attendance, we observe no significant differential impact of attending a conversion charter and the correlation between attending a de-novo charter and college attendance is still positive and statistically significant.
F. Heterogeneous Effects of Charter School Attendance
In the literature on Catholic high schools, considerable attention has been paid to differential effects of Catholic school attendance on educational attainment across student racial/ethnic groups and between urban and suburban areas. For example, Grogger and Neal (2000) find that minority students in urban settings experience the greatest gains in educational attainment from Catholic school attendance. While a detailed examination of variation in charter school effects across student race/ethnicity and location is beyond the scope of the present paper,
we present a limited analysis of possible heterogenous effects in an appendix.
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Like the Catholic school literature, we find the estimated impact of charter high school attendance on educational attainment in Florida is much greater for charters located in urban areas. In contrast, we find no difference in the impact of high school charters on high school graduation by student race/ethnicity. For college attendance we find no differences by race, but the charter high school effect is larger for Hispanics than for Anglos.
IV. Summary and Conclusions
While a number of recent studies analyze the relationship between charter school attendance and student achievement, this is the first analysis of the impacts on educational attainment of charter school attendance. Like student achievement analysis, the study of educational attainment in charters is problematic due to the self-selection of students into charter schools. We deal with the selection problem by controlling for numerous observable student characteristics, restricting the sample to students who attended a charter middle school, and employing high school proximity measures as instruments.
Applying these methods, we find that charter schools are associated with a higher probability of successful high school completion and an increased likelihood of attending a twoyear or a four-year college in two disparate jurisdictions, Florida and Chicago. The reasons for these differentials are not clear. We show that they are not driven by the smaller size of charter schools and are only partially explained by achievement differences between charters and traditional public schools. There is certainly room for future work to explore curricular differences, differences in expectations engendered by different environments and other factors 26 See Tables A13-A15 in the appendix.
that may cause charter schools to diminish the high-school dropout rate and promote postsecondary schooling.
Our findings are consistent with recent work on the efficacy of Catholic schools, which find large positive effects of Catholic high school attendance on educational attainment. They are also in line with recent experimental evidence indicating that a voucher program in the District of Columbia significantly boosts high school graduation rates. While just a first step, the results presented here, in the experimental DC voucher study, and in the Catholic school literature suggest that expanding school choice at the high school level may be a part of an effective policy to reduce high school dropout rates and to promote college attendance. Note: All models include a set of cohort indicators. Coefficient estimates are marginal effects. Standard errors adjusted for clustering at the school level are in parentheses. + significant at 10%, * significant at 5%, ** significant at 1%. + significant at 10%, * significant at 5%, ** significant at 1%. 
Note: The window for obtaining a high school diploma is 4 years from beginning high school in Florida and 5 or more years from beginning high school in Chicago. For college attendance the window is 5 years from the beginning of high school in Florida and 5 or more years from the start of high school in Chicago. Table 5 is used to predict charter high school attendance in the bivariate probit equations. Following the exclusion-restrction tests in Table 6 , only the number of proximate private schools and the number of proximate charter schools are excluded from the graduation equation for Florida and none of the school choice determinants are excluded from the graduation equation for Chicago. Given the exclusion restriction tests, the number of proximate private schools and the number of proximate charter schools are excluded from the college attendance equation for both Florida and Chicago. Whether a school offers grade 9 is also excluded from the college attendance equation for Florida + significant at 10%; * significant at 5%; ** significant at 1%. Note: All models include the explanatory variables delineated in Table 3 and a set of cohort indicators. Coefficient estimates are marginal effects. Standard errors adjusted for clustering at the school level are in parenthese + significant at 10%; * significant at 5%; ** significant at 1%. Note: All models include the explanatory variables delineated in Table 3 and a set of cohort indicators. Coefficient estimates are marginal effects. Standard errors adjusted for clustering at the school level are in parentheses. + significant at 10%; * significant at 5%; ** significant at 1%. Note: All models include the explanatory variables delineated in Table 3 and a set of cohort indicators. Coefficient estimates are marginal effects. Standard errors adjusted for clustering at the school level are in parentheses. + significant at 10%; * significant at 5%; ** significnat at 1%. 
